Triterpenoids Extracted from Rhus chinensis Mill Act Against Colorectal Cancer by Inhibiting Enzymes in Glycolysis and Glutaminolysis: Network Analysis and Experimental Validation.
Background: Rhus chinensis Mill is a traditional Chinese medicine (TCM) mostly used to treat several cancer types. Although previous studies have found that certain ingredients of R. chinensis such as flavonoids can inhibit tumor cell proliferation [e.g. colorectal cancer (CRC)], systematic research on the mechanism underlying anticancer effect of active compounds like triterpenoids (TER) is lacking. Study Design: Herein, the concept of "network pharmacology primarily based on active compounds" was applied to explore the anticancer mechanisms of TER extract from R. chinensis. In this regard, potential targets and pathways of glycolysis and glutaminolysis form the basis for the anti-CRC effect of triterpenoids. Network pharmacology was used to predict several key proteins in the metabolic pathways, which were further verified via western blot and metabolomics methods. Results: Our results showed that the total TER in R. chinensis remarkably inhibited the proliferation and apoptosis of SW620 cells. The top 4 compounds of TER (viz., betulinic acid-BTA, betulonic acid-BTOA, betulin-BT, and semialactic acid-SA) were confirmed through the detection of UPLC-MS and analysis of cell proliferation assays. Mechanistically, this study revealed that TER plays an anti-CRC role through key targets, such as ENO1, ALDOA, PFKFB3, PKM2, and LDHA, as well as key glycolytic and glutaminolytic pathways. Conclusion: Collectively, these results have provided new insights into the mechanism underlying anti-CRC effect of triterpenoids extract obtained from R. chinensis, mainly through combination of compositional quantitative analysis, network pharmacology, and experimental verification.